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BBe,lleHwe 

PaCCMOTpeH paCqeTHbIH MeTo,n (B .n;H<P<PY3HOHHOM rrpH6JIIDKeHHH) 

orrpe.n;eJIeHHSI nOTOKOB HeHTpOHOB cneKTpa .n;eJIeHHSI B nO.n;KpHTH'lecKOH C60pKe 

(k<l) .n;JISI lI.HJIHH,lJ;pHqeCKOH MHWeHH, Y KOTOPOH rrepBHqHblH cneK"l'p HeihpoHoB 

B03HHKaeT B OCeBOH 30He 3a CqeT MeXaHH3Ma HCrrapeHHSI HeihpoHoB H3 SI.lJ;ep Ha 

MHHe HOHH3all.HOHHoro npo6era YCKOpeHHhlX 3apIDKeHHhlX qacnm;. 

IIpHBe.n;eHbI <pOPMYJIbI .n;JISI orrpe.n;eJIeHHSI 3Cj:xJ;>eKTHBHOro K03<}xl>HlI.HeHTa 

pa3MHO)KeHHSI MSI Ka.JK.n;OH H3 rpyrrrr HeihpoHoB, a TaIOKe MOIIJ;HOCTb 

3HeproBbI,lI.eJIeHHSI B MHweHH MexaHH3MOM .n;eneHHSI Ha 6bIC1phlX HeihpoHax, 

KOTOPbIH B03MO)KeH .n;a.JKe Ha SI.lJ;pax, HMeIOm;HX nopor npoll.ecca .n;e.rreHHJ[ Ha 

MeMeHHbIX HeHTpOHax (HanpHMep 238U - rrpe.n;JIO)KeHHe AM.DaJJ.l(HHa, qaCTliOe 
co06meHHe). 

B OTJIHqHe OT rrpe.n;JIO)KeHHSI K.Py66Ha[l]- 23%, B c.n.yqae 

3KOHOMJ1qeCKOH lI.eJIeC006pa3HOCTH 3Heprer~ecKHX YCHJIHTeJIeH, He 

nOTpe6YeTcSI opraHH3all.HH TOpHeBOro npoH3BO.n;CTBa B IIpoMbIIIlJleHHbIX 

MaCWTa6ax, TaK KaK HaKOllJIeHHble 3arraCbI ypaHa .n;OCTaTOqHO BeJIHKH. 06IIJ;aSJ. 

nOCTaHOBKa 3a.n;aqH no 3JIeKTpOSl.lJ;epHOMY crroc06y rronyqeHHSI 3HeprnH orrHcaHa 
B 0630pe(2). 

<I>w3WQeCKHe OCHOBhI ,llW<P<PY3HOHHOro MeTOn;a paCqera 

.l1:H<p<pY3HOHHbIH MeTO.n; pacqeTa SI.lJ;epHbIX peaKTOPOB 6a3HPYeTCSI Ha 

npe.n;nOJIO)f(eHHH 0 CnpaBe.n;JIHBOCTH 3aKOHa <l>HKa MSI mo6oH 3Hep.reTHtlecKOH 

rpynrrbI HeHTpOHOB(3) -... 
<P = - D v grad n (l) 

r.n;e n - llJIOTHOCTb HeHTpoHoB, v - ~OpOCTb, D - Ko3<P<PHI.I;HeHT .n;H<P<PY3HH MSI 
HeHTpOHoB co CKOPOCTbIO v , cP - BeKTOp rrOTOKa HeihpoHoB. IIpH 

3HeprerJ1qeCKOM crreKTpe HeHTpoHoB CTaIJ.HOHapHoe pacrrpe.n;eJIeHHe rrOTOKa .n;JISI 

Ka.JK.n;OH rpynrrbI HeHTpOHoB rrpH HaJIHqHH BHewHero HCTO~HKa 3aIIHCbIBaeTCSI B 

<l>opMe(4) 
I 

V[Dn]V['Pn]-[A]['Pn]+L[X,HvL f['P..] + [Qn]=O ) (2) 
I f 

r,ne [Dn) - .n;HaroHaJIbHaSJ. MaTpHlI.a .n;H<p<pY3HOHHhlX KOHCTaHT MSI K3)I()l;OH 

rpynrrbI HeihpoHoB, 

[ \jJ n] - BeKTOp-cTOJI6ell. rrOTOKa HeHTpoHoB, 

[A] 	- MaTpHlI.a rrOrJIOm;eHHSI H rrepexo.n;a H3 O.n;HOH 3HepreTl{qecKoH 


rpyrrrrbI B .ZJ;pyryIO, 


[x'i1 - MaTpHlI.a-CTOJI6ell., orrpe.n;eAAIOIIJ;aSJ. <PYHKlI.HIO pacrrpe.n;eneHHSI 


HeHTpoHoB no 3HeprnH rrpH .n;eneHHH, 


[v L ~ ]T - TpaHCnOHHpOBaHHbIH BeKTOp CeqeHHH .n;e.rreHHSI, yseJIuqeHHblH 


Ha qHCJIO HeHTpoHoB (v) B aKTe .n;eJIeHHSI, 


[Qn) - BeKTOp-CTOJI6ell. BHewHero HCTOqHHKa , 


L - CYMMa .n;eAAIIJ;HXCSI 3JIeMeHTOB B c6opKe. 
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B pa3BepJIYTOM BH,L(e CHCTeMa (2) 3anHCbIBaeTCSI B Q>opMe 

D/y2't11 +a11't11 +a1.2\V2+··· +a1n'tln+Ql =0 
D1 V2't12+al1't11 +al.2\V2+··· +a1n'tln +Q2=O 

(3) 

KIDK)l.oe H3 ypaBHeHHH CHCTeMbI (3) npe,ll.CTaBJUIeT C060H CTall,HOHapHbIH 

HeHTpOHHbIH 6arraHc B 3JIeMeHTapHOM ofiDeMe C60PKH ,lI.JISI 3HeprerHQeCKOH 

rpynnbI "n". K03Q>Q>Hll,HeHTbI Dn H 0mn SIBJUIlOTCSI KOHCTaHTaMH ,lI.JISI KIDK)l.OH 

3HeprerJllleCKOH rpynnbI npH O,ll.HOPO,ll.HOH MHIlIeHH H onpe,ll.eJISIIOTCSI 

COOTBeTCTByIOIIJ,HMH CeQeHHSIMH ynpyroro H Heynpyroro pacceSIHHSI HeifTpoHoB 

SIJJ.paMH. 

ECJIH HcrotIHHK HeHTpoHoB [Qn] OOJIaJJ.aeT oceBoH CHMMeTpHeH, tIro 

Q>H3J1lleCKH pearrH3YeTCSI Ha ,lI.JIHHe HOHH3a[(HOHHOro npo6era YCKOpeHHOro nyqKa 

)J.JISI HeHTpoHoB HcnapHTeJIbHoro cneKTpa, TO YCTOHtmBOe peIlIeHHe (3) MO)KHO 

npe,ll.CTaBHTb B [(MJIHHJJ.pHtIeCKOH CHCTeMe KOOp,ll.HHaT Q>OPMyJIOH 
00 

\}In = LA..v Jo(kv r) , (4) 
v=1 

r,ll.e J r/kvr) - Q>YHK[(HSI OeCCeJISI HYJIeBOro nOpSIJJ.Ka HetIeTHblX KopHeH 

(v=1,3,5, ... ). 
IIo,ll.CTaBJUISI 3TO peIlIeHHe B (3) H yqHTbIBaSI V1Jr/kvr)=-k/Jr/kvr), 

a TaIOKe YCJIOBHe oproroHarrbHocTH Q>YHK[(HH I"0 

rJo(kmr)Jo(knr) dr =0 
o 

npH m:;tn, MO)KHO nOJIyqHTb JIHHeHHble CHCTeMbI ,lI.JISI onpe,ll.eJIeHHSI Anv B 

[(MJIHH,lJ.pJlllecKHX c60PKax paJJ.HYca ro [Jr/kmro)=O]: 

"o Q,rJo(kvr)drI
a a a 1
(-1!_k2)A +~A + +~..f +---0----=0D D 2v'" D D 

I 

v Iv 

I I 

anv 

I 

'IIIrJ;(kvr)dr 
o 

a2l a22 2 a2n - 1 
JQ2rJo(kvr )dr 
0 

D- AIV +(D-kv)~v+"'+DAnv +--"-0---- ---=0 (5) 
2 2 2 D2 I


rJ;(kvr)dr 
o 
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JhfHeHHble CMCTeMbl (5) pa3JIM4alOTCJI 3Ha4eHMJlMM kv=~v/r(), rlle ~v=2,404; 
8,654; 14,931 ... - He4eTHble KOpHM <PYHKUMM 6ecceJIJI. TaKMM o6pa30M Krut<LlOMY 

v , 

KOPHIO COOTBeTcTByeT CMCTeMa JIMHeMHblX ypaBHeHlfH nopSUlKa "n" , me n _ 

4MCJIO 3HepreTM"4eCKMX rpyrm HeHTpOHoB. 

npM YCJIOBMHX 

!~II _ k2 ~p <!~!!.-
.D v 

I Dl DI 
~2J an 2 q?:.,,ij- - kv ....1 v = D2 2 D2 ~O (6) 

q,,2 
DII 

CMCTeMa (5) MMeeT ellMHCTBeHHoe perneHMe .lIJ1Sl K03<P<PMUHeHToB Anv. 3TO 

perneHMe YlIOBJIeTBOpSleT KpaeBOMY YCJIOBMIO 3aua4M \fIn(rO)=O. Bce nepBble 

4JIeHbl pa3JIOJKeHMH (4) 6y)1.YT paBHbI 

lall k 2 au QI al",- ---8I'DI DI DI I DI 

a2_2 _ e Q2 a 2t1---8 
D2 D 

2 
I D2 I D2 , (7) 

a" 2 atl "~2''- Q"-- 8 -kt 
D" /)" D" I D" 

r)1.e "m" cToJI6eu, onpe)1.eJIMTeJISl Al 3aMeHeH Ha npaBYIO 4aCTb CMCTeMbI (5); 
m=I, ... ,n, 

] rJO(k1r) dr 
B = l! _______ _ 

I '0 
Qn=Const, n=I.2,3,. .. (8)

frJ;(klr)dr 
o 

AHaJIOrH4HbIe BbIpIDKeHMH nOJIyqalOTcH .lIJ1H Ka:>l<.lloro M3 nOCJIellYlOlllHX KopHeH 

<PYHKUIfH 6eCCeJISl C yqeTOM M3MeHeHMH onpe)1.eJIMTeJIH Av . 
ECJIH MCT04HMK nepBM4HbIX HeHTpoHoB. B03HHKalOlllMX Ha TpaeKTOpl111 

3apSlJKeHHoro nyqKa, pacnOJlO)KeH B UeHTpaJIbHOit OfiJlaCTif UHJlHHlIpH4ecKot\ 

C60PKM (1-0+8), TO npif YCJlOBMM (~v8)/rO<<1 BbIpa)l(eHMH (8) .lIJ1H nepBbIX 

HeCKOJIbKMX KopHeH <PYHKUHM neCCeJIH MO)l(HO 3anMcaTb: 

(9) 


r.lle 

F(l;v)= 

fx Jg(x) dx 
o 
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B Ta6JI.l npUBeLleHbI 3HaqeHUH <PYHKUUU F(~v) ,lUIH nepBblX KOpHeM 

<PYHKUUU oecceJJJl. 
Ta6JIuua 1 

K03<p<puuueHTbl onpeLleJIHIOTCH Ha OCHOBe (2),(3). Hau60JIee HafJI.HLlHblHamn 
<pu3u:qecKuH CMblCJI K03<p<puuueHToB BuneH B Ka>KJlOM CTPOKe CUCTeMbl (3) 
cTauuoHapHbIH 6aJIaHC HeMTpOHOB rpynnbI "n" B Ka)f(,.UOM 3JIeMeHTe 06beMa 

C60pKU. 
TaK, HanpUMep, eCJIU MaTepUaJI C60PKU OLlHopoLleH U U3BeCTHbI CeqeHUH 

L1eJIeHUH, Heynpyroro pacceHHuH U nOfJIOllIeHUH HeMTpOHoB Bcero cneKTpa, TO 

aIFVIX1l:f 1 ~E + ce1l:in ~E l:abs 


a J2=V2X2l:f2 ~E + ce2l:in ~E (10) 


a In=VnXnl:f n ~E + cenl:in ~E , 
rLle Vn - qUCJIO HeHTpOHOB, 06pa3Y1QllIUXCH B npouecce L1eJIeHUH npu 3aXBaTe 

HeMTpOHOB rpynnbI "n", 

Xl~E - BepOHTHOCTb BbIJIeTa HeHTpOHOB rpynnbI npu L1eJIeHUU B036y)K)leHHoro 

.HLlpa nOCJIe 3aXBaTa HeHTpOHa C 3HeprueH E1, 

X2~E - BepOHTHOCTb BbIJIeTa HeMTpOHOB rpynnbI npu L1eJIeHUU B036y)K)leHHoro 

.HLlpa nOCJIe 3aXBaTa HeMTpOHa C 3HeprueM E2 B UHTepBaJIe ~E, 

cel~E - BepOHTHOCTb BbIJIeTa HeHTpOHOB rpynnbI 1 npu HeynpyroM pacceHHUU 

HeHTpOHOB rpynnbI 1 B UHTepBaJIe ~E, 

ce2~E - sePOHTHOCTb BbIJIeTa HeHTpOHOB rpynnbI npu HeynpyroM pacceHHUU 

HeMTpOHOB rpynnbI 2 B UHTepBaJIe ~E, 

Lfn=Ofn N, Lin=OinN, Labs=OabsN, rLle N - qUCJIO .HLlep B 1 CM3 C60pKU. 

3KcnepUMeHTaJIbHble .1laHHble no 3HepreTUqeCKOMY pacnpe.1leJIeHHIO 

HeMTpOHOB B npoueccax L1eJIeHUH U Heynpyroro pacceHHIDI YKa3blBalOT Ha 
CJIe,llYlOllIuH xapaKTep <PYHKUUH pacnpe,lleJIeHHH no 3HeprHH[S]: 

X(E) = 2 ~/b:; e-~ , ce =;2e-~ (11) 

me T - TeMnepaTYPa B036y)K)leHIDI .HLlpa, 3aBHCHIUaH OT 3Hepruu HeHTpOHa, 

BbI3BaBllIerO B036y)K)leHue. 

I1MelOTcH 3KcnepUMeHTaJIbHble ,llaHHble 0 TeMnepaTYPax B036y)K)leHIDI 

.HLlpa B 3aBUCUMOCTU OT 3Hepruu 3axsaqeHHoro HeMTpOHa. MCnOJIb3YH 3TU 

L1aHHble, KaK HeTpYJlHO BH,lleTb, MOJKHO COCTaBHTb nOJIHYJO rn6JIHuY 

K03<P<PIfUlfeHTOB npH 3a.uaHHOM (npou3BOJIbHOM) KOJIHqeCTBe 

3HepreTUqeCKHX rpynn HeHTpOHoB. 

amn 
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I-bJIO)l(eHI-IaH CXeMa paCtJerOB He ytfMTbIBaer peaKI.J;MH TMIIa (n,2n), (n,3n), 
(n,4n) M3-3a BbICOKOro 3HepfCT}[t{eCKoro IIopora 3TMX peaKI.J;MH, a TaK)l(e He 

ytfMTblBaeT YIIpyroro pacceHHMH, IIPM KOTOPOM OTCYTCTByeT IIepexo~ Hei1:TpoHa M3 

O~HOH 3HeprernQeCKOH rpylIIIbI B ~pyry:ro M3-3a He3HaQMTeJIbHoro M3MeHeHMH 

3HeprMM UPM O~HOKpaTHOM yrrpyroM B3aHMO~eHCTBMM C TIDKeJIbIM MPOM 
2 

(M :::;: - A E ). TIPM 3HepfCTMqecKoM paCIIpe~eJIeHMM IIepB}[t{HbIX Hei1:TpoHoB Ha 

'" 
TpaeKTOpMM 3ap.H)l(eHHOrO IIyqKa, OIIpe~eJIHeMOM <PYHKI.J;MeH frEY [f f(E)dE:::: 1], 

o 
KOJIM'IeCTBO IIepB}[t{HbIX Hei1:TpoHoB rpyrrIIbI "n", paBHOMepHO paCIIpe~eJIeHHbIX 
IIO 06'beMY V, BbNMCJIHeTCH IIO <popMYJIe 

Qn=i; ff(E)dE, (12) 
!lE. 

r~e 11 - qMCJIO HeHTpoHoB, reHepMpyeMbIX O~HOH YCKopeHHoH qaCTMueH, 

i - tJMCJIO YCKopeHHbIX qaCTMU, IIOII~aIOIJ..J;MX Ha MMIIIeHb B ceKY~, 
AEn - 3HepfCT}[t{eCKMH MHTepBaJI rpyrrIIbI. 

TaK KaK '¥n:::: Lv Anv J"(k,,r) , TO, ytfMTbIBaH (7),(9),(12), IIOnyqMM 

- --~ ~ F(~) Anv J. (k r) (13)'¥n - 2 2 L L..., A 0 v ,
7C ro v Ll" 

r~e 

Ia ll _ _ e 1 f f(E)dE
ID v DI !lEII I 

I a21 ~ f f(E)dE
Anv :::: i D2 2 !lE2 

I ani _1 f f(E)dE aD"" - k; 
I Dn Dn Dn !lE. n 

B KOTOPOM v-cToJI6eu OIIpe~eJIMTeJIH Av 3aMeHeH Ha cTpoKy ~ ff(E)dE , r~e 
noE 

-v - HOMep HeqeTHoro KOPwr <PYHKUHH liecceJIH, L IIpO~OlIbHbIH pa3Mep 

lI.HJ1M~p}[t{eCKoH c60pKM. 

TaK KaK IIO OIIpe~eJIeHHIO \fIn=vn, me v- CKOPOCTb HeHTpoHa rpyrrIIbI 

"n", n - 060eMHaH IIJIOTHOCTb Hei1:TpoHoB B c60pKe, TO 'IMCJIO Hei1:TpoHoB B 

fl'¥nl ~ " 06'beMe c60pKM -'-dV. TIpM BpeMeHM )I(1f3HM HelfTPOHa rpyrrIIbI " n, paBHOM 
iii U 

Tn ,qHCJIO Hei1:TpoHoB, IIocTyrraIOIJ..J;MX OT BHelliHero HCTOqHHKa 3a 3TO BpeMH, 

paBHo Tnf QndV, tJTO COOTBeTCTByer Ko3<J><l>MUMeHTY pa3MHO}KeHHH Hei1:TpoHoB 
v 

rpyrrIIhI "n'! (V - 06'beM HCTOqHHKa HeltTpoHoB) : 
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I1'11,,1 dV II'P"I dV 
1 	 Yt V ....:."2-___1 

I- k" = T" IQ" dV =£" IQ" dV 
(14) 

v v 
r,l(e 	 £ n - ,l(JIHHa np06era HeiITpoHa ,l(o 3aXBaTa • 

YqHTbI:BruI (12), IQ"dV =iT/ If(E)dE, OKOftqaTeJIbHOe BblpaJKeHHe ,l(JISi 
V Mn 

1 1 10 
1 F(,) I =--2-I L--A"vJo(k"r)\ r dr. (15) 

1- k" ro £" 0 v A" . 
IIpH H3BeCTHOM nOTOKe HeHTpoHoB qHCJIO ,l(eJIeHHH B e,l(HHHIJ;e 06'beMa C60PKH B 

ceKyH,Dy paBHO l:rn'Vn, MJIH B ::meprerHqeCKHX e,l(HHHIJ;aX 

(l90+200)l:fn'Vn M3B/c, r,l(e 190+200 M3B - 3HeprHSl O,l(HOro aKTa ,l(eJIeHHSI. 

ECJIH c60pKa O,l(Hopo,l(Ha, ro MOmHOCTb, BbI,l(eJIeHHruI KaJK,l(OH rpynnoH 

HeifTpoHoB, 

Pn=200 Lfo Ii'll"IdV , 	 (16) 
VI 

r,l(e VI - 06'beM C60pKH. IIoJIHoe TeITJIOBbI,l(eJIeHHe 

p=~p
L... " . 
11=1 

TaK KaK MOmHOCTb YCKOpeHHOro nyqKa C KHHeTHqeCKOH 3HeprHeH E npH 

HHTeHCHBHOCTH paBHa iE, K03q,q,HIJ;HeHT YCMeHHSI MOm;HOCTH 

3HepfeTHqecKoro YCMHTeJISI 
p 

(17)a=
iE' 

TaKHM 06pa3oM, ecJIH H3BeCTHbI CeqeHHSI ynpyroro H Heynpyroro pacceHHHSI, a 

TaIOKe CeqeHHSI ,l(eJIeHHSI, JaXBaTa, TeMnepaTypbI B036YJK,JJ;eHHH H Heynpyroro 

pacceHHHSI B 3Hep.rerHqecKoM cneKTPe HeHTpOHoB ,l(eJIeHHSI, qHCJIeHHbIH paCtIeT 

3HepreTHqeCKoro YCMHTeJ1SI MO)KeT 6b1Tb BbIITOJIHeH C ,l(OCTarotIHOH creneHbIO 

,l(OCTOBePHOCTH. IIepB~HbIH cneKTp HeHTpOHOB f(E) 3KcnepHMeHTaJIbHO 

HCCJIe,l(OBaJICH B pa3HblX JIa6oparopHSIX[6],[7], O,l(HaKO OTCYTCTBYeT TeOpeTHqeCKruI 

o6pa6OTKa 3THX cneKTPOB, tIro BHeceT ,l(onOJIHHTeJIbHble norpeWHOCTH B 

Pe3YJIbTaT paC'l{em, KOTOPbIH ,l(OJ1)KeH 6bITb BbIITOJIHeH .l(JlH Ha60pa 3THX 

cneKTpOB. OWH6KH B 3KcnepHMeHTaJIbHOM onpe,l(eJIeHHH CeqeHHH, TeMnepaTyp 

B036YJK,JJ;eHHSI TaK)Ke n0Tpe6YJOT ,l(onOJIHHTeJIbHOro aHaJIH3a npH pacqeTax. 

3aKJIIOQeHHe 

Ee3 qHCJIeHHoro peweHHH ypaBHeHHSI (2) MO)KHO C,l(eJIaTb BbIBO,l(bI o6mero 

xapaKTepa: 
a) HHTeHCHBHOCTb H cneKTP BHewHero HeiITpoHHoro HCTOtIHHKa He MOryr 

nepeBeCTH c60pKy H3 nO,l(KpHTHqeCKoro B KpHT~eCKoe COCTOHHHe, TaK KaK 

YCTOHqHBOCTb CHCTeMbI (6) He 3aBHCHT OT BHeWHero HCTO'l{HHKa; 
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6) 3HepreTI1lJeCKlIii cneKTp BHeUlHero I1CTOlJHI1Ka 113MeHHeT KPI1Tl1lJHOCTb 

CI1CTeMbl TOJIbKO B 30He kn<1 ; 
B) 3KOHOMI1lJeCKaH ueJIeC006pa3HOCTb 3HepreTI1lJeCKoro YCl1JlI1Teml MO)l(eT 

6bITb 060CHOBaHa TOJIbKO lJl1CJIeHHblM MeTO.llOM - onpe.neJIeHHeM BeJIHlJl1HbI 

K03<pQJHUl1eHTa YCI1JIeHHH MOIUHOCTI1; 

r) I1CnOJIb30BaHI1e BHewHero HeHTpOHHoro I1CTOlJHI1Ka, OCHOBaHHOro Ha 

I1Cnapl1TeJIbHOM cneKTpe, KOTOPblH B03HI1KaeT Ha nyqKe YCKOpeHHblX 

3apSDKeHHblX lJaCTI1U, OTKpblBaeT B03MO)l(HOCTI1 no pa3pa6oTKe 3HepreTI1lJeCKI1X 

YCI1JII1TeJIeH Ha 6bICTpbIX HeHTpOHaX, lJTO cyweCTBeHHO paCWl1pHeT B03MO)l(HOCTb 

I1CnOJIb3OBaHI1H "He.neJIHWI1XCH" 3JIeMeHTOB; 

.ll) c60pKa pa60TaeT Ha 3HepreTI1lJeCKOM cneKTpe HeHTpOHOB, 6JII13KOM K 

cneKTpY lleJIeHI1H, TaK KaK npouecc 3aMe)lJ1eHI1S1 113-3a ynpyroro paCCeHHI1S1 Ha 

TSI)I(eJIblX H.llpax He ycneBaeT npOHBJISlTbCSI 33 BpeMH )I(I13HI1 HeHTpOHa B c60pKe. 

ABTOPbl 6JIaro.llapHbI A.M.DaJI.llI1HY 11 JI.M.OHI1111eHKO 3a 06CYJK.lleHUe 

BonpOCOB, 3aTpOHyTblX B CT3Tbe. llaHH3S1 pa60Ta 6bIJIa nOMep)l(aH3 OT.lleJIOM 

<p11311KI1 MHorolJaCTl1lJHblX CI1CTeM <l>I1AH (POCCI1H). 
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JlMHTpHeBCKlIH B.il., CepreeBa H.B. P9-98-73 
JlH<PcP}'3HOHHbIH MeTO,ll paCtfeTa 3HepreTHtfeCKoro YCHJlHTeJl.Sl 

PaCCMOTpeH O,llHH H3 B03MO)l(HbiX MeTO,llOB TeOpeTHtfeCKoro paCtfeTa 3Hep
reTHtfeCKoro YCHJ1HTeJ1.Sl B ,llHCPCP}'3HOHHOM npH6J1H)I(eHHH Ha 3HepreTHtfeCKOM CneK
Tpe HeHTpOHOB, 6J1H3KOM K CneKTpy ,lleJleHH.SI npH O,llHOP0,llHbIX CTPYKTYPax 
YCHJlHTeJleH (MHUJeHeH). ilpHBe,lleHbl cpOpMyJlbl paCtfeTa K03cpcpHUHeHTa pa3MHO
)l(eHH.SI palllHtfHblX 3HepreTHtfeCKHX rpynn HeHTPOHOB H YCHJ1eHH.SI MOWHOCTH 
,llJl.Sl O,llHOMepHoro CJlyqa.Sl, 06J1a,ualOwero UHJlHH,llpHtfeCKOH CHMMeTPHeH. 113J10)l(eHbl 
06WHe 3aKOHOMepHOCTH nO,llKpHTHtfeCKHX CHCTeM, CB.SI3aHHbIX C BHeUJHHM HCTOtf
HHKOM HeHTPOHOB UJHPOKOro 3HepreTHtfeCKoro CneKTpa. ilpHBe,lleHbI paCtfeTHble 
anropHTMbI M.SI TaKHX CHCTeM Ha OCHOBe H3BeCTHbIX CetfeHHH ,lleJleHH.SI, 3axBaTa, 
a TaIOKe Heynpyroro H ynpyroro paCCe.SlHH.SI. 113J10)l(eHHa.SI MeTO,llHKa paCtfeTa MO)l(eT 
6blTb HCnOJlb30BaHa H M.SI ,llBYXKOMnOHeHTHOH CMeCH 3HepreTHtfeCKoro YCHJ1HTeJl.Sl, 
06J1a,ualOwero UHJ1HHJlpHtfeCKOH CHMMeTpHeH. 

Pa60Ta B'bInOJlHeHa B na60paTopHH .SIJlepHblX np06J1eM 011.5111. 

npenpHHT 06-beJlHHeHHOro HHcTHTyra SlJlepHblX HCCneJlOBaHHH. lly6Ha. 1998 

nepeBon aBTopoB 

Dmitrievskii V.P., Sergeeva N. V. P9-98-73 
The Diffusion Calculation Method for the Energy Amplifier 

The article describes one of possible theoretical methods of energy amplifier 
calculation based on a diffusion approach. This method assumes that neutrons 
energy spectrum is similar close to fission spectrum and the target has homogeneous 
structure. There are given formulas for the evaluation of the multiplication factor 
for various neutrons energy groups and for the power amplification coefficient 
for one-dimensional case with cylindrical symmetry. The article presents common 
features of behavior of subcritical systems with the energy spectrum neutron source 
obtained by calculation algorithms based on known cross-sections of fission, 
capture. nonelastic and elastic scattering. The described evaluation method could 
also be applied for the energy amplifier having cylindrical symmetry with two
component mixture. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. 
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